Nested genes: biological implications and use of AFM for analysis.
A "nested" gene is located within the boundaries of a larger gene, often within an intron and in the opposite orientation. Such structures are common in bacteria and viruses, but have also been described in higher species as diverse as Drosophila and humans. Expression of nested and host genes may be simultaneously up-regulated due to use of common enhancers, or down-regulated through steric hindrance or interference caused by annealing of the complementary RNAs, leading to degradation. Methods for RNA analysis such as RT-PCR and in situ hybridization reveal the presence of specific mRNAs, but do not address regulation of expression within a single cell at a single genetic locus. Atomic force microscopy is a relatively new technology, which allows visualization of the movement of an RNA polymerase along a DNA template. The potential of this technology includes a greater molecular understanding of cellular decision making processes, leading to enhanced opportunities to intervene in disease progression through use of novel treatment modalities.